Objectives: Meaning-Centered Group Psychotherapy (MCGP) has been demonstrated to be an effective method for improving advanced cancer patients' quality of life and reducing their depression, hopelessness, and desire for hastened death. To further understand MCGP, this study examined the mechanisms of change in MCGP on these outcomes via advanced cancer patients' changes of sense of meaning and peace in life.
| INTRODUCTION
An ever-growing research literature has identified a patient's sense of meaning and purpose in life as one of most important influences on quality of life and psychological distress in patients with advanced cancer. [1] [2] [3] [4] However, identifying techniques to bolster a patient's sense of meaning remains challenging, as mental health clinicians are often uncomfortable addressing issues of spirituality and meaning in the course of psychotherapy. 5, 6 To facilitate this process, we developed meaning-centered psychotherapy (MCP), a structured psychotherapeutic approach to enhancing patients' sense of meaning as they confront terminal illness and death. [7] [8] [9] [10] [11] Grounded in Viktor Frankl's Logotherapy, 12, 13 originally conceived as a group psychotherapy, MCP has subsequently been adapted to an individualized format and adapted to a range of diverse cultures and settings. 14 Like many other novel interventions, the effectiveness of MCP has been investigated by randomly assigning individuals with advanced cancer to either MCP or an alternative intervention (typically supportive psychotherapy). By comparing MCP to an alternative, "active" treatment, the magnitude of improvements due to MCP can be more reliably identified.
However, what is less clear from the traditional randomized controlled trial (RCT) is whether the effect of MCP is indeed due to its intended impact on enhancing the patient's sense of meaning or whether improvements represent a more general (ie, nonspecific) treatment effect.
As psychotherapy approaches proliferate, there has been increasing calling for systematic examination of the mechanism of change. [15] [16] [17] Specifically, researchers question whether the purported rationale behind a psychotherapy approach is indeed the basis for its
effectiveness. Yet few studies have addressed this important question in studying psychotherapies for cancer patients, 18, 19 and none have analyzed the mechanism of change in a psychotherapy grounded in their sense of meaning. The present study investigated the mechanism of change in Meaning-Centered Group Psychotherapy (MCGP) on patients' quality of life, depression, hopelessness, and desire for hastened death via their improvements on sense of meaning. This question has particular relevance for understanding the extent to which MCGP indeed relies on enhanced meaning (the purported "mechanism of action" underlying the intervention) in achieving the positive results thus far identified. Moreover, identifying particularly helpful treatment components can help lead to even more effective integrative interventions that combine the most beneficial ingredients from multiple different approaches. We chose to contrast the mediation effects of meaning to those of religious faith, in large part because MCP focuses squarely on meaning rather than faith. However, an extensive literature has addressed the benefits of religious faith on physical health outcomes (eg, survival), [20] [21] [22] albeit typically conceptualizing faith as a "static" (unchanging) variable, rather than one that might change over the course of illness. Thus, we anticipated little or no mediation effects for the patient's religious faith.
To increase the validity of the findings about the mechanism of change in MCGP, we used a number of critical design elements and statistical analyses. 23 First, we combined data from 2 RCTs comparing MCGP to a supportive group psychotherapy (SGP). Although these 2 studies were collected at different periods of time, the interventions and study design were almost identical (with the exception of some changes in study measures). Successful RCTs rule out the influence of potentially confounding pretreatment variables on any effects that result from the RCTs. Data collection at 2 different time periods also increases the generalizability of results. Second, we tested the hypothesized mediation effects of the RCTs (MCGP vs SGP) on patients' outcomes (quality of life, depression, hopelessness, and desire for hastened death) via their improvements on sense of meaning and peace in life. Figure 1 shows the tested mediation models. We used a nonparametric bootstrapping method to produce the confidence intervals of the mediation effects. 24, 25 Third, we also tested the mediation effects via patients' change of sense of faith. Because MCGP is not intended to directly effect this construct, its mediation effects are hypothesized to be negligible (no effects). Support for this hypothesis would rule out the mechanism of change due to an alternative but related construct (ie, religious faith). Finally, randomization to MCGP vs SGP temporally preceded the mediators, which in turn precede the study outcomes. This increases the causality of the mechanism of change. 24, 26 To sum, the present study aims to provide a rigorous test of the mechanism of change in MCGP using the data from 2 RCTs at different periods of time. 
| Procedures
The 2 RCTs used identical procedures. Participants were randomized in groups of 8 to 10, and then groups were randomly assigned to MCGP or SGP. All participants completed a battery of self-report questionnaires before the first session of treatment (time 1, T1), and they were readministered with the same battery of questionnaires tion, with the use of maximum likelihood estimation in the model estimation, LDS is advantageous in using the observed data from participants who completed the assessment in T1 but not T2. All outcomes were measured at T3. Each outcome (quality of life, depression, hopelessness, and desire for hastened death) was analyzed in a separate mediation model. The mediation effect is the product of the effect of treatment status to mediator and that of mediator to outcome, and it was tested using nonparametric bootstrapping method. 25, 26 No covariates were included for the effect of treatment status to mediator because of the successful randomization. Outcome measured at T1 was used as the covariate for the effect of mediator to outcome.
3 | RESULTS
| Preliminary analyses
First, the average therapy group size was 5.3. All analyzed variables had small ICCs of participants within therapy groups (mean = 0.06, range = 0.00-0.14). 36 Therefore, we decided to ignore this clustering effect in subsequent analyses. Second, half (4 of 8) demographic and clinical characteristics in Table 1 showed significant differences between the 2 RCTs. We included a dummy variable of the 2 RCTs (0 = study 1, 1 = study 2) as a covariate in the mediation analyses to control for sample effects. Third, none of the demographic and clinical characteristics in Table 1 showed significant differences between MCGP and SGP, indicating that the randomization was successful.
| Attrition and completion
In study 1, there were no significant relationships between pretreatment attrition with patients' demographic and clinical characteristics and whether patients were assigned to their preferred treatment. In addition, there were no significant differences between MCGP and SGP in terms of completing 8 sessions of treatment. In study 2, there were no group differences between MCGP and SGP participants on their attrition before treatment, number of attended sessions, or completing the 8 session treatment. In this sample, the missing data rate was 0.0%, 19.4%, and 35.9% at T1, T2, and T3, respectively. There were no significant differences between the missing data patterns of the 3 time points on patents' treatment assignment, demographic and clinical characteristics, and the analyzed variables at T1. The results supported that the sample data are missing completely at random. No variables were used as covariates to account for the missing values using maximum likelihood estimation.
| Mediation effects via change in meaning and peace
Panel A in Table 2 shows the unstandardized path coefficients and mediation effects attributable to change in meaning and peace. There The mediation effects were significant for quality of life and depression (P < .05), but not for hopelessness and desire for hastened death (P = .10).
A second set of mediation analyses was conducted that included all participants who were randomized assigned to MCGP or SGP regardless of how many treatment sessions were attended (ie, intention-to-treat analyses). Panel A inTable 3 shows the results for change of sense of meaning and peace. All results were consistent with the results described above.
| Mediation effects via change in faith
Panel B in Table 2 All path coefficients and mediation effects are unstandardized. Coefficients represent b (S.E.). Mediation effect is the effect of treatment status to mediator and that of mediator to outcome. Numbers in parentheses are standard error estimates. Numbers in round brackets are the lower and upper limits of the 95% confidence intervals of the mediation effects. When the confidence interval does not include zero, the mediation effect is significant at P = .05. *P < .05. **P < .01. All path coefficients and mediation effects are unstandardized. Mediation effect is the effect of treatment status to mediator and that of mediator to outcome. Numbers in parentheses are standard error estimates. Numbers in round brackets are the lower and upper limits of the 95% confidence intervals of the mediation effects. When the confidence interval does not include zero, the mediation effect is significant at P = .05.
*P < .05. **P < .01.
supportive psychotherapy, this research has not addressed the extent to which the effectiveness of MCGP is due to its purported theoretical mechanism-improvement in a sense of meaning-is indeed the basis for the changes observed in clinical outcomes. The absence of research addressing this presumptive mechanism of change is particularly surprising given the long-standing interest in psychotherapies that target existential despair, 37 as well as the recent growth in meaning-based interventions. [38] [39] [40] The 
